Introduction
The isolation of rapidly growing mutants from Strep. mutans JC 2 and HS 6 or Strep. salivarius SS 2 has been successfully carried out1). Previously, we reported changes in enzymatic activity correlated with cellular lyses of Strep. mutans HS 6-Ly mutant and Strep. salivarius SS 2-Ly mutant strains2). These lytic mutants were easily destroyed by H2O2 or did not lyse by addition of reducing agents. Thus, it may be speculated that these mutants do not develop protective mechanisms against oxidative damage., Glutathione peroxidase (GSH-Px) functions to detoxicate and protect cellular membranes from oxidative damage3) by coupling with the reactions of both glutathione reductase (GR) and NADP-linked glyceraldehyde 3-phosphate dehydrogenase (NADPlinked GA3PDH). To demonstrate the correlation of enzymatic activity with cellular destruction, we compared the activities of Strep mutans JC 2+, JC 2-Ly and the nonlytic mutant, JC 2-NL for both the lytic and nonlytic states. The Strep. mutans JC 2 strain was found to repair oxidative damage through enzymatic activity .
Materials and Methods
Strains of Strep. mutans JC 2+, JC 2-Ly and JC 2-NL were used in this study. Strep . 
Discussion
Correlation of changes in enzymatic activity with cellular degradation was evident from the activity of GSH-Px , GR and NADP-linked GA3PDH (Table 1) . Thus, a coupled eliminating system of GSH-Px-GR -NADP-linked GA3PDH against oxidative damage may exist in Strep. mutans JC 2 strain. This coupled enzymatic system may possibly act to eliminate lipid peroxide or H2O2 as its substrate and recover the rigidity of the cell membrane2). The oxidative portion of the pentose monophosphate shunt was absent from the strains of Strep . mutans and Strep. salivarius . These organisms showed different methods for generating NADPH which appeared to be expressed by the presence of NADP-linked GA3PDH (EC 1.2.1.9) in the glycolytic pathway5,6,9) . This was found to be the case in the JC 2+ parental, JC 2-Ly and JC 2-NL mutant strains which showed changes in the activity of NADP-linked GA3PDH concomitant with cellular degradation . Strep. mutans possesses two isozymes of GA3PDH specific to NAD and NADP respectively6 and NAD-linked GA3PDH of Strep. mutans was completely inhibited by OSCN-but not NADP-linked GA3PDH7). Our data suggest that NADPlinked GA3PDH activity changed with cellular damage.
The activity of GR and NADH oxidase both decreased simultaneously with an increase in the growth rate (Table 1) . This strongly suggests that GSSG , NADPH or NADH are restored intracellularly so as to ensure the accerelated growth of the JC 2-Ly and JC 2-NL mutant strains . In fact, the addition of 3.2mM of GSSG actually accelerated the growth rate of JC 2+ parental strain, as shown in Fig . 1 . The accumulation of sulfhydryl compounds in the medium and deletion of O2 by NADP-dependent reduction may be the principal mechanisms by which Strep. mutans creates a reducing environment in the extracellular medium10) . However, GSH had no enhancing effect on the growth rate of the JC 2+ parental strain and the activity of GR and NADH oxidase decreased in the aeration-resistant mutants of JC 2-Ly and JC 2-NL . Thus, it may be concluded that GSSG and NADH possibly participate in the synthesis of certain macromolecules or ATP in aeration-resistant mutants. There was only a trace amount of the activity of NADPH oxidase , regardless of cellular degradation or rapid growth . 
